Luminance-related fibres may be less affected than are the spatial-vision-related fibres in patients with early LHON.
Leber's hereditary optic neuropathy (LHON) is a maternally inherited form of optic neuropathy, primarily of young males, that is characterised by the acute or subacute loss of central vision, leading to optic atrophy with cecocentral scotoma. 1 The mater nal inheritance may be explained by the involvement of mitochondrial DNA (mtDNA). Wallace et al. 2 identified a mutation at nucleotide position (np) 11778 of mtDNA that is found exclusively in families with LHON. A number of other mtDNA mutations, especially primary mutations at positions 11778, 3460
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The occurrence of a demyelinating disease such as multiple sclerosis (MS) or a MS-like disease, has been reported mainly in females who carry the mitochondrial DNA 11778 mutation. 4 -6 These patients had a poor visual outcome. In such cases, LHON can not be distinguished from MS without molecular genetic testing, especially in the absence of a family history. However, their clinical findings in an acute stage should also differ. Recent magnetic resonance imaging (MRI) studies have demonstrated Gd-DTPA enhancement in patients with acute optic neuritis, indicating the presence of inflammation ? , 8 However, few, if any, characteristic abnormalities of the optic nerve signal have been reported in patients with early LHON. 9 The visual evoked potential (VEP) is a useful test for detecting MS. A delayed latency in the YEP is commonly observed in patients with demyelinating disorders. lO . 1l The pattern YEP (PVEP) is reported to be attentuated, delayed or desynchronised in early LHON. 12 . 13 However, a LHON patient with the 14484 mutation was reported in whom the PVEP was significantly delayed but the critical frequency of photic driving (CFPD), that is the highest frequency of photic driving in response to repetitive flash stimulation, was normal in an early stage. 14 Thus, the spatial and luminance channels of patients with LHON may be dissociated. There is no report of both PVEP and flash YEP (FVEP) testing in patients with early LHON.
To investigate the dissociation of damage between spatial and luminance channels in an early stage of LHON, we examined patients with LHON by use of the PVEP and FVEP, and compared our findings with those in patients with optic neuritis (ON), including MS.
Eye (1997) 11, 707-712 © 1997 Royal College of Ophthalmologists
SUBJECTS AND METHODS Patients
We investigated 28 Japanese patients: 12 (18 eyes) with LHON and 16 (18 eyes) with ON, including 8 patients with MS. Of the group with LHON, 9 had the 11778 mutation, 2 had the 14484 mutation and 1 had the 3460 mutation. Eleven of the 12 patients with LHON were male and one was female. Their mean age at onset of the disease was 23.5 ± 8.1 years (range 11-37 years). PVEP and FVEP were recorded in the 28 patients within 1 month of disease onset. Of the group with ON there were 10 males and 6 females, with a mean age at onset of 28.6 ± 6.4 years (range 13-38 years). They showed central scotomas and decreased visual acuities from 0.06 to 0.3 in the affected eye, and were treated with steroids. Their vision then recovered to 1.0 or 1.2. They do not have mtDNA LHON mutations.
Thirty normal volunteers (30 eyes) served as controls: 20 males and 10 females, mean age 30.1 ± 6.0 years (range 20-39 years).
Visual Evoked Potentials
VEPs were derived monopolarly at 5% from the inion when the inion-nasion distance was 100%, as determined for the negative peak that appeared around SO ms (NSO). The early phase reportedly represents the specific part of the visual cortex response P The amplitude was measured from N80 to P100, which appears around 100 ms. The check size-latency curve and the check size-amplitude curve served as critical variables.
FVEPs were recorded at four different intensities of stimulus using a red filter (Fuji SC-64, Tokyo, Japan). The visual stimulus was a xenon light of 0.3 joule (J) and of 2.0 J. The four stimulus intensities were 0.3 x 10-2 J (-0.2 log unit), 0.3 x 10-1 J (-1.0 log unit), 0.3 J (0 log unit) and 2.0 J (+0.8 log unit).
Recording sessions were started with a 2.0 log unit neutral density filter placed in front of the stimulus light source (0.3 J). The intensity-latency curve and the intensity-amplitude curve served as critical variables. 16 , 18 Statistical Analysis Data are presented as the mean ± SD. Differences in amplitude or latency time in VEPs among the three groups (normal subjects, patients with LHON, patients with ON) were analysed by one-factor ANOV A, Scheffe Ftest. A value of p<0.05 was accepted as statistically significant. 
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RESULTS
The check size-amplitude curve and the check sizc latency curve are shown in Fig. 1 (Fig. 1A) . There was no difference in amplitude between patients with LHON and ON (p>O.05). The latency time in LHON as well as in ON was significantly delayed as compared with normal subjects. The delay in the latter exceeded that in the former (Fig. 1B) .
The intensity-amplitude curve and the intensity latency curve are shown in Fig. 2 . FVEPs were recordable in all 12 patients with LHON and in all 16 patients with ON. Mean amplitude was significantly reduced in both patients with LHON and ON as compared with normal subjects (Fig. 2A) . There was no difference in amplitude between patients with LHON and ON (p>0.05). Mean latency time was not delayed in LHON as compared with normal subjects (p>0.05), but in ON the mean latency time was markedly delayed as compared with normal subjects as well as with LHON patients (Fig. 2B) . (Fig. 3A) , N80 was the upper limit of normal, PlOO was slightly delayed, and the amplitudes were normal in three check sizes, except in check size 5'. Three days after the onset of LHON (Fig. 3B) , the amplitude was markedly reduced, but N80 and PlOO were unchanged. Two weeks after the onset (C), the amplitude was markedly reduced and N80 and PIOO were further delayed. PVEPs were not recordable I A B
Stimulus intensity
107.5 month after the onset. During onset of LHON, there was a marked reduction in amplitude, followed by a delay in latency. Fig. 4 shows the waveforms of FVEPs in the same patient as shown in Fig. 3 . During an acute stage, FVEPs were slightly attenuated but not delayed, although PVEPs deteriorated rapidly. 
